Fabrication of C 60 field-effect transistors with polyimide and Ba 0. 4 molecule. 16 Currently, the number of electrons which can be injected into the C 60 molecules by field-effect doping is at most 0.1 per C 60 molecule even at the maximum gate voltage V G max , because of low dielectric constant ε x (~3.9) of SiO 2 used as an insulating layer.
Therefore, new techniques for high-carrier injection, i.e., injection of more than one electron or hole per C 60 molecule, are required to control electronic structure of C 60 .
The maximum density of carriers, N max (cm -2 ), which can be induced on the dielectric insulating layer, is empirically given by N max ~ 1.1 x 10
; d (cm) is the thickness of the insulating layer. The high-carrier injection into C 60 thin film in the FET device should be realized by using the high ε x gate insulator.
Furthermore, the high carrier-injection into the active layer should achieve the low gate with the relation C 0 = ε 0 ε x / d by assuming ε x of 3.8, 14 where ε 0 is permittivity in vacuum.
The d value of the polyimide layer in this device is larger by 7 times than that, 420 nm, of SiO 2 layer used by our group in the fullerene FET devices. [9] [10] [11] [12] The value of C 0 in the C 60
FET with 420 nm of SiO 2 layer can be estimated to be ~8.2 x 10 -9 F cm -2 with C 0 = ε 0 ε x / d
as ε x of the SiO 2 layer is 3.9. Therefore, the C 0 value of the polyimide, 1.1 x 10 -9 F cm (Fig. 3(b) ). The μ and V T values of the FET device were determined to be 4.1 x 10 -5 cm 2 V -1 s -1 and 3 V, respectively, from the I D -V G plots (Fig. 3(c) ) at V DS = 5 V with the relation, 17 The C 0 value was estimated to be 8. V, respectively. This shows clearly that the hydrophobic BST surface can increase the μ, although the origin remains to be clarified.
In summary, the flexible C 60 FET device which exhibits n-channel normally-off properties has been fabricated with polyimide gate insulator on the PET substrate.
Furthermore, the C 60 FET device, which operates at low V G and V DS , has been fabricated with high ε x gate insulator, BST. The FET device also showed n-channel FET properties.
These should open a way towards high performance fullerene FET devices exhibiting flexibility, portability and low voltage operation, and a way towards modification of electronic structure of C 60 by high-carrier injection, i.e., a realization of novel physical properties.
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